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(57) [Abstract] 

[Problems to be Solved by the Invention] 

shield film which is superior in ultraviolet light and/or 
infrared light cover paint composition , and transparency , 
durability where ZnO , ITO , ATOor other inorganic type 
particle is dispersed to uniform without using dispersant , is 
offered. 

[Means to Solve the Problems] 

ZnO , ATO, ITO or other particle of average particle diameter 
0. 1 ;mu m or less , dialkyl amino group-containing (meth ) 
acrylate monomer (a ) (meth ) acrylate monomer other than 
1.8-12 weight % and aforementioned monomer (a ) (b ) 48.2 
-98.2 wt% and according to need , aforementioned (meth ) 
acrylate monomer (a ) and (b ) with the copolymerizable vinyl 
monomer (c ) is dispersed to uniform to acrylic resin where 0 
- 50 weight % arecopolymerized. 



[Claim(s)] 
[Claim 1] 

inorganic type infrared absorption characteristic particle of 
inorganic type ultraviolet light-absorbing particle and/or 
average particle diameter 0. 1 ;mu m or less of average particle 
diameter 0.1 ;mu m or less , with ultraviolet light and/or 
infrared light cover composition which is dispersed to binder 
resin , at least as for30 weight % among binder resin , 

(meth ) acrylate monomer which possesses dialkyl amino 
group (a ) 1.8 - 12 weight % and, 

(meth ) acrylate monomer other than aforementioned 
monomer (a ) (b ) 48.2 - 98.2 wt% and, 

It designates that configuration it is done as feature according 
to need , aforementioned (meth ) acrylate monomer (a ) and 
(b ) with copolymerizable vinyl monomer (c ) with acrylic 
resin where 0 - 50 weight % are copolymerized, ultraviolet 
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light and/or infrared light cover paint composition . 
[Claim 2] 

As for aforementioned acrylic resin , glass transition 
temperature Tg 40 deg C or less, at thesame time weight 
average molecular weight Mw is 70000 or more, paint 
composition . which is stated in the Claim 1 

[Claim 3] 

paint composition . where among binder resin at least 50 
weight %, configuration are doneby aforementioned acrylic 
resin , state in Claim 1 or 2 

[Claim 4] 

inorganic type ultraviolet light-absorbing particle is zinc 
oxide particle , paint composition . which is stated in any one 
claim among Claim 1 -Claim 3 

[Claim-5] 

inorganic type infrared absorption characteristic particle is 
antimony dope tin oxide particle and/or tin dope indium oxide 
particle , paint composition . which is statedin any one claim 
among Claim 1 -Claim 4 

[Claim 6] 

On transparent substrate , it designates that ultraviolet light 
and/or infrared light shielding layer which consists of coating 
of ultraviolet light and/or infrared light cover paint 
composition which is stated in any one claim among Claim 1 
-Claim 5 is providedas feature, ultraviolet light and/or 
infrared light shield film . 

[Claim 7] 

ultraviolet light and/or infrared light shield film . which on 
ultraviolet light and/or infrared light shielding layer , 
furthermore possesses tackifier layer , statesin Claim 6 

[Description of the Invention] 
[0001] 

[Technological Field of Invention] 

As for this invention, it regards ultraviolet light and/or 
infrared light shield film where it can provide coating of this 
composition on ultraviolet light and/or infrared light cover 
paint composition , and transparent substrate . 

[0002] 

[Prior Art] 

From window etc ultraviolet light and infrared light are 
included in sunlight which incidence is done, other than 
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visible light . 

ultraviolet light UV-A (320 - 400 nm ), UV-B (290 - 320 
nm ), classification is done in UV-C (180 - 290 nm ) by 
wavelength , like below exerts influence vis-a-vis human 
body . 

If as for UV-A, when skin permeation quantity becomes 
many, suntan where color of skin becomes black happens and 
repetition radiation sickness does it arrives inside dermis and. 
becomes cause of agingof skin . 

UV-B does not enter to deep part of skin in comparison with 
UV-A. Expanding dermis blood vessel , it makes reddish skin 
have, after thatcauses blister and when sunburn which is 
called sunburn happens,from to deep part arrives, damage it 
does DNA in cell core and becomes cause of skin cancer . 

As for UV-C, it is an extent detrimental which extermination 
it can point organism , but it does not arrive in earth . 

In addition, with these ultraviolet light , foodstuff does 
degradation , clothing , curtain etcdoes discoloration , film , 
panel , molded article and organic resin composite material of 
organic resin do yellowing , the adverse effect that is received 
intensity deteriorates. 

Because of that, shield to do, ultraviolet light it becomes 
important whenour person sends daily life . 

[0003] 

As for infrared light , when it compares with ultraviolet light , 
as for photoenergy 1/10 or less it is small, there is a feature 
that, but when thermal action is large, is absorbed in 
substance it is discharged accompanies temperature rise as 
heat and. 

Because of that, when infrared light shielding function can be 
given in window , automobile glass etc of the window , 
domestic of building , as for summer place as for reducing 
effect , winter location of electric power for large 
air-conditioning because you can expect temperature retention 
effect of interior ,as for shield doing infrared light it has large 
meaning even from thepoint of energy conservation . 

[0004] 

Because of that, while transmitting visible light in fully , 
method that was thought from until recently it sticks film 
which the shield it does ultraviolet light and infrared light to 
glass , prevents theincidence of ultraviolet light and infrared 
light . 

(There is not distinct definition concerning "visible light is 
transmitted in fully " thing. If as for front windshield of 
automobile from notion that where, optical transmittance of 
wavelength 500nm and 700 nm is 70% or more visible light 
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transmittance 70% is or more necessary, you think that visible 
light is transmitted in fully . ) 

[0005] 

material which for example 1 ultraviolet light and infrared 
light shield is done application isdone in transparent film , it is 
a method that in 2 transparent film surface forms lamella of 
substance which has function which ultraviolet light and 
infrared light the shield is done with vacuum vapor deposition 
or sputtering . 

But, as for method of 2 expensive device being necessary, 
also step being complicated, in addition, when metal lamella 
is formed, becausethere is a problem that, designates 
transparency of base sheet film as sacrifice ,method of 1 was 
thought mainly. 

As though it stated in for example Japan Unexamined Patent 
Publication Showa 58-1 17228disclosure , Japan Unexamined 
Patent Publication Showa 63-28 1837disclosure , Japan 
Unexamined Patent Publication Hei 3- 143965discIosure , 
Japan Unexamined Patent Publication Hei 4- 
152131disclosure , Japan Unexamined Patent Publication Hei 
5-3013 12disclosure , Japan Unexamined Patent Publication 
Hei 6-2627 1 7disclosure , Japan Unexamined Patent 
Publication Hei 7-70363 disclosure etc, is. 

[0006] 

Concerning ultraviolet light , there being a benzophenone 
type , benzotriazole type , salicylic acid or other organic type 
ultraviolet absorber and a TiO<sub>2 </sub>, ZnO or other 
inorganic type ultraviolet absorber this shield as material 
which is done, disperses these to binder paint which in 
transparent film , into adhesive application doing mixing 
application itis general to do. 

But, because as for organic type ultraviolet absorber , 
solubility to binder and adhesive isnot high excessively and 
blended amount cannot make large, in order the shield to do 
ultraviolet light in fully , paint film thickness must be made 
thick. 

In addition, organic material itself disassembling, 
deteriorating with ultraviolet light ,bleed out doing from 
coating there is a deficiency that effect such as isgone is 
lacking in durability of ultraviolet light shielding effect . 

Vis-a-vis this, as for inorganic material there are not times 
when itdeteriorates for most part, there is a feature that 
ultraviolet light-shielding isdone long-term maintenance . 

[0007] 

Among inorganic type ultraviolet absorber , in case of 
TiO<sub>2 </sub>, when particle diameter is large,because 
besides transmittance of visible light is bad, absorption of 
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ultraviolet light is not sharp , there is a or other problem 
where absorbing region enters to visible light region and has 
yellowness . 

Because of that, what is made fine particle of average particle 
diameter 0.1 ;mu m or less wasexamined, but problem that is 
not solved transparency is bad. 

[0008] 

Vis-a-vis this, ZnO absorption edge are 380 nm vicinity , 
absorption of the ultraviolet light being sharp by comparison 
with TiCKsub>2 </sub>, can absorb the ultraviolet light with 
wide region , but when particle diameter is large in same 
wayas TiO<sub>2 </sub>, transmittance of visible lignt 
becomes bad. 

But, ZnO index of refraction to be 1.9 vicinity , because it is 
low2.3 - 2.7 of TiO<sub>2 </sub> by comparison with 
because you can hold down scattering of transmitted light , if 
it makes fine particle of average particle diameter 0. 1 ;mu m 
or less , improves dispersivity with binder and cohesion of 
particle that triesit does not happen, There is a possibility 
where coating where transparency is superior bycomparison 
with TiO<sub>2 </sub> is acquired. 

As for this, when 1 average particle diameter is made below 
wavelength of visible light , resonance absorption of light 
stops being seen, because of 2 particle can bethought if it does 
not cohere, diffuse reflectance in boundary aspect ofeach 
crystalline granule and absorption of light are gone, that. 

[0009] 

transparency is better than thing above, it is thought that with 
the present state fine particle ZnO possibility is highest as 
material which is used forone for coating which is superior in 
durability of ultraviolet light shielding effect . 

But, with binder which is known until recently, as for 
dispersing ZnO particle to uniform without cohering it is 
difficult, is present state . 

[0010] 

On one hand, phthalocyanine type , anthraquinone type , 
cyanine type , azo type or other organic dye type and dithiol 
system, mercapto naphthol or other organometal complex salt 
and tin dope indium oxide (Below, 1TO you briefly 
describe. ),there is a inorganic material like antimony dope tin 
oxide (Below, ATO you briefly describe. ) this shield as 
material whichis done concerning infrared light „ paint which 
disperses these to the binder in transparent film application it 
is general to do. 

But, in case of organic dye and organometal complex salt , 
optical transmittance of visible light region islow, we color 
dark blue concentrated from dark brown , in addition, because 
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itis a absorbent material of near infrared radiation region 
where 700 - 1000 nm extent are limited, when theseare 
utilized in window glass , beauty to which visual recognition 
of interior and exterior is bad, receives from color being 
inferior, There is a problem , cooling and heating effect of 
interior insufficient . 

In addition, as for infrared light shielding layer which uses 
above-mentioned organic material there is also a problem that 
durability of infrared light shielding effect is inferior. 

Vis-a-vis this, case of inorganic material like ITO and ATO, if 
average particle diameter of material it makes small in 0.1 ;mu 
m or less and does notdisperse to uniform as for problem that 
does not become transparent ,vis-a-vis visible light although it 
is, durability of infrared light shielding effect issuperior. 

[0011] 

•transparency is better than thing above, it is thought that with 
the present state inorganic material like ITO and ATO 
possibility is highest as material which is used for one for 
coating which is superior in the durability of infrared light 
shielding effect . 

But, with binder which is until recently known in same way 
ascase of above-mentioned ZnO particle , as for dispersing 
these particle to uniform without cohering it is difficult, is 
present state . 

[0012] 

In addition, according to Japan Unexamined Patent 
Publication Hei 9-156025discIosure , dispersing ATOfine 
particle making useof dispersant is stated. 

But, although it improves, dispersant itself bleed out does 
dispersivity with the passage of time and there is a problem 
that coating deteriorates. 

[0013] 

[Problems to be Solved by the Invention] 

Then, it is to offer ultraviolet light and/or infrared light cover 
paint composition where ZnO , ITO , ATOor other inorganic 
type particle is dispersed to the uniform without objective of 
this invention solves problem of theabove-mentioned Prior 
Art , using dispersant or other additive . 

Furthermore, it is to offer ultraviolet light and/or infrared light 
shield film where as for objective of the this invention , it can 
provide coating of this paint composition on transparent 
substrate , is superiorin transparency , durability . 

[0014] 

[Means to Solve the Problems] 

this inventor by fact that acrylic copolymer which is acquired 
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from dialkyl amino group-containing (meth ) acrylate 
monomer of certain amount as result and binder resin which 
repeatexamination, is used, not using dispersant , composition 
where ZnO , ITO , ATOor other inorganic type particle of 
average particle diameter 0. 1 ;mu m or less is dispersed to 
uniform is acquired, It is something which and, composition 
by fact that application itdoes, discovers fact that ultraviolet 
light and/or infrared light shield film where transparency is 
high isacquired on transparent film , arrives in this invention . 

[0015] 

As for ultraviolet light and/or infrared light cover paint 
composition of namely, this invention , inorganic type 
infrared absorption characteristic particle of the inorganic . 
type ultraviolet light-absorbing particle and/or average 
particle diameter 0. 1 ;mu m or less of average particle 
diameter 0.1 ;mu m or less , with ultraviolet light and/or 
infrared light cover composition which isdispersed to binder 
resin , at least as for 30 weight % among binder resin , 
the(meth ) acrylate monomer which possesses dialkyl amino 
group (a ) (meth ) acrylate monomer other than 1.8- 12 
weight % and aforementioned monomer (a ) (b ) 48.2 - 98.2 
wt% and, It designates that configuration it is done as feature 
according to need , aforementioned (meth ) acrylate monomer 
(a ) and (b ) with copolymerizable vinyl monomer (c ) with 
acrylic resin where 0-50 weight % are copolymerized. 

[0016] 

Regarding to this invention, as for aforementioned acrylic 
resin , glass transition temperature Tg 40 deg C or less, it is 
desirable at same time for weight average molecular weight 
Mw to be70000 or more. 

In addition, regarding to this invention, it is desirable among 
binder resin at least for 50 weight %, configuration to be done 
by aforementioned acrylic resin . 

[0017] 

In addition, ultraviolet light and/or infrared light shield film of 
this invention on transparent substrate , designates that the 
ultraviolet light and/or infrared light shielding layer which 
consists of coating of above-mentioned ultraviolet light and/or 
infrared light cover paint composition isprovided as feature. 

[0018] 

[Embodiment of the Invention] 

First, you explain concerning inorganic type ultraviolet 
light-absorbing particle which is used with this invention . 

As inorganic type ultraviolet light-absorbing particle , you can 
list TiO<sub>2 </sub> ZnO or other particle , but 
above-mentioned way the ZnO particle is desirable from fact 
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that it is superior in transparency . 

In addition, in order to guarantee transparency , as for average 
particle diameter of the particle being necessary to be 0.1 ;mu 
m or less , it is more desirable for the average particle 
diameter to be 0.05;mu m or less . 

[0019] 

It can produce ZnO particle with known method . 

Method hydrolysis of doing alkoxide of for example zinc . 
After adding sodium carbonate to acidity zinc salt , thermal 
decomposition method of doing. It is produced with zinc 
metal , zinc oxide and in solvent which at least consistsof 
alcohol melting or dispersing mono carboxylic acid , or 
method etc whichkeeps blend (There are also times when 
other element of trace amount is added. ) which becomes in 
temperature of 100 deg C or greater . 

[0020] 

You explain concerning inorganic type infrared absorption 
characteristic particle which is usedwith this invention . 

As inorganic type infrared absorption characteristic particle , 
above-mentioned way it islisted from fact that it is superior in 
transparency , durability , as those where ITO particle , 
ATOparticle is desirable. 

In addition, in order to guarantee transparency , as for average 
particle diameter of the particle being necessary to be 0, 1 ;mu 
m or less , it is more desirable for the average particle 
diameter to be 0.05 ;mu m or less . 

[0021] 

ITO particle for example generally, aqueous solution which 
includes salt of Sn of In and trace reacting with alkali with the 
known method , coprecipitation doing hydroxide of In and 
Sn , afterexcluding unnecessary salt , hot firing doing in 
atmosphere , is produced by thefact that it makes oxide . 

(Regarding to this method, furthermore it pressurizes in inert 
gas , thereare also times when thermal processing it does. ) 
And, hydroxide and oxide of In and Sn or thereare also times 
when these blend are used in place of coprecipitate . 

ITO which is used with this invention is good even with 
particle which is produced with above-mentioned method 
there is not aespecially problem even with particle which is 
marketed and, or as the electrically conductive powder . 

Furthermore, as for Sn doped amount in ITO , 0.05 - 0.15 it 
isdesirable with mole ratio of Sn / (Sn +In ) to be. 

[0022] 

ATOparticle in same way as ITO particle , it is general to be 
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mmt % Sn t Sb <b%£&MUzMzT)\,M* 
ti\7LT Sn <fc Sb <D*«<b1*S£tt£ff ttJSl*, 

fcfc\Sb K-^filis Sb/(Sn+Sb)<D^E;HtT* 
0.05-0.2 T?fc5wi:A<»*Ll^ 

[0023] 

*;i/75yate#*£(>*)7$'JL/-h^/T— 

(a)i.8-i2 afiyot.ffiriB^yv— (a)fiina)(/ 

*)7$'JU— h&^E/V— (b)48.2~98.2 M% 

T-(a)ai;(b)t*a^Bni6fttf-;us^T 

-(c)0-50 lI%t^ftl^*tLfctO)r$)4o 
ZnO a*. ITO ATO Vtf-£Xmt& 
[0024] 

v7;U^^7^/S#*(^)7^Ub-^/T 

14 1-8 sal ff*ui* i-6 fig(Dfgif&7;u+ 

;uai**-r4y((S«7;i/*;u)75y»A<*(f 

mx\i. ;U75A vx^;u7£A v^p 
tf;U7£A v-rv^Dt°^7S/. v^;U75 

A i^*v;u75A ^;ux*;u75/tt«*< 
•If 6*t*. 

£fc, 7;u+;uSi5]±T^tt«ii^iSLfct 0 

Stot, v7;U+;U75/S^#(>^)7^UU~ 

^;u(^^)7^ , JU-h, vx^;u7S/x^;u(^ 
*)7$'J^-k v^Pt°;u75yx^;u(>$)7 

i/-fV^Pt";U75/x^;u(^^)7^ 
UU-k v^;U75yx^;u(>^)7^«JU- 
k v^;u75/^Pt° ;u(y$)7^'ju-k v 
xy;U75y^Ptf;K>*)7^UU-HPA<*lf 

[0025] 

Ctlb^yT-(a)(D5*>. #*U*t<0i:LTI±* 
v**JU75/X^;U(;«$)7£'J^— k vXf 
;U7£/x^;u(^*)7^'JU-Hjc*<*lf6*i, 
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producedwith coprecipitation method . 

Precipitating hydroxide blend of Sn and Sb to liquid 
whichmelts salt of for example Sn and Sb including alkali , 
afterexcluding unnecessary salt , in atmosphere it is produced 
with method which hot firing is done. 

Furthermore, as for Sb doped amount , 0.05 - 0.2 it is 
desirable with the mole ratio of Sb / (Sn +Sb ) to be, 

[0023] 

Next, you explain concerning characteristic acrylic binder 
resin which is used with this invention . 

this characteristic acrylic binder resin , (meth ) acrylate 
monomer which possesses dialkyl amino group (a ) (meth ) 
acrylate monomer other than 1.8-12 weight % and 
aforementioned monomer (a ) (b ) 48.2 -98.2 wt% and 
according to need , aforementioned (meth ) acrylate monomer 
(a ) and (b ) with the copolymerizable vinyl monomer (c ) is 
something where 0-50 weight % are copolymerized. 

By using this acrylic binder resin , ZnO particle , ITO 
particle , ATOparticle can be dispersed to uniform 
withoutcohering. 

[0024] 

You can list di (lower alkyl ) amino group which possesses 
lower alkyl group of carbon number l~8extent , preferably 
l~6extent as dialkyl amino group in dialkyl amino 
group-containing (meth ) acrylate monomer (a ). 

You can list for example dimethylamino , diethyl amino , 
dipropyl amino , diisopropyl amino , dibutyl amino , di hexyl 
amino , methylethyl amino group etc. 

In addition, you can list piperidine group which formed ring 
structure with the alkyl group . 

Therefore, dialkyl amino group-containing (meth ) acrylate 
monomer (a ) as, you can list for example dimethylamino 
ethyl (meth ) acrylate , diethyl aminoethyl (meth ) acrylate , 
dipropyl aminoethyl (meth ) acrylate , diisopropyl aminoethyl 
(meth ) acrylate , dibutyl aminoethyl (meth ) acrylate , 
dimethylaminopropyl (meth ) acrylate , diethyl aminopropyl 
(meth ) acrylate etc. 



[0025] 

Among these monomer (a ), as desirable ones, you can list 
dimethylamino ethyl (meth ) acrylate , diethyl aminoethyl 
(meth ) acrylate , etc use with 1 kind alone , or are possible to 
jointly use 2 kinds or more . 
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[0026] 

*;U7£/X^(>$)7£yU-h^/Y-(a)(D 
8lJiJc»]£f4, 1.8-12 aft%T*fc^)o 

*^7-(a)<D*iiEtj^4< 1.8 mm%*mvib& 

ts ZnO. ITCX ATO i>ZtK< ft 

-U 12 K*%*fi*5t % Sft 

ff^Li^y^— (a)©«jjit(*tt, 1.9-10 a 
a%-efey, *y*F*L<i* 2.0-10 a*%-e& 

[0027] 

y. 48.2^98.2 a*%(D«J*SlJ^-tffflL^. 



[0028] 

ca)«ka&(^)7^ , ju-H^ : E/'7-(b)tLr 

1-8 <D7)U*M**)7M\s—bWmi$>tl*. 

.fcyftftwtii, ^;u(^)7^yu-h, x* 
;K>*)7^yu-k ^Pt 0 ^(>^)7^yb- 

y u-k 2-x^u^v;K^)7^yu-k * 
^K>*)7^yu-k^y;K*>)7*yb 

bft£o 

*;u**i/x^K^*)7^yu— H^tK 
□+vx^;L,(>^)7<7yu-h^<hfa)S^7;u 

[0029] 

ctib(D5*», >^;K^)7<7UL/-h. 

(>^)7^yL/-h,2-X^U/s+v;K>^)7^y 

u-k v<7P^^v;K^)7^yb~h^A<A 
a^tt^a»T?fc4jSA^»*Li^. 

[0030] 

^x$£^sgTgc7)cfcyffi^7^y;u^*fi^ 

(MMA)^<7)iS Tg (DBBtttS^-e-O^a 
*ffl**/J**<U -}*)VTW U-h(BA), 
l )JlT9 l )\s— h(LMA), 2-X^;U/\^rv;U7^ 
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[0026] 

constituent proportion of dialkyl amino group-containing 
(meth ) acrylate monomer (a ) in characteristic acrylic binder 
resin is 1.8 - 12 weight %. 

When constituent proportion of monomer (a ) is under 1 .8 
weight %, it is not possibleto disperse ZnO , ITO , 
ATOparticle without cohering. 

On one hand, when monomer (a ) exceeds 12 weight %, 
moisture and the binder in air reacting, paint coheres, 
transparency of coating decreases. 

constituent proportion of desirable monomer (a ), with 1.9 - 
10 weight %, is the more preferably 2.0-1 Oweight %. 

[0027] 

With (meth ) acrylate monomer (b ) other than 
aforementioned monomer (a ), it uses(meth ) acrylate 
monomer (b ), with constituent proportion of 48.2 - 98.2 
wt% . 

[0028] 

1-12, alkyl (meth ) acrylate of preferably 1-8 you can list 
carbon number of the alkyl group (meth ) acrylate monomer a 
this way (b ) as. 

More concretely, you can list methyl (meth ) acrylate , ethyl 
(meth ) acrylate , propyl (meth ) acrylate , butyl (meth ) 
acrylate , hexyl (meth ) acrylate , 2- ethylhexyl (meth ) 
acrylate , octyl (meth ) acrylate , lauryl (meth ) acrylate , 
cyclohexyl (meth ) acrylate etc. 



In addition, also carboxy ethyl (meth ) acrylate and 
hydroxyethyl (meth ) acrylate or other substituted alkyl 
(meth ) acrylate are listed. 

[0029] 

Among these, it is desirable from point where 
copolymerizability of thepoint and other vinyl monomer 
where methyl (meth ) acrylate , butyl (meth ) acrylate , 2- 
ethylhexyl (meth ) acrylate , cyclohexyl (meth ) acrylate etc is 
easily obtained is satisfactory. 

[0030] 

copolymerization ratio of monomer which becomes factor of 
methyl methacrylate (MMA ) or other high Tg is made small 
from viewpoint which obtains acrylic copolymer where glass 
transition temperature. Tg is lower, butyl acrylate (BA ), lauryl 
acrylate (LMA ), 2 -ethylhexyl acrylate it is desirable 
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UU— K2EHA)Sf (DiS Tg 0>BH£ft5^>"7— 
[0031] 

^^(y^jT^'ju-hS^v-fb)!*, nan 

[0032] 

©■efey, fr!H(^)7^uu-h^^/-7-(a)s 

tf(b)£#«£pTtefc*/-7--C&4 0 

so aa%^T*cDmR!cSij^> w^l<(* 30 

[0033] 

CCD *3fttf — iUJR^y?— (c)tLXlts X^U 

7^y;HL 7^y;u7*h\ r^jn-MjMf 



[0034] 
[0035] 



[0036] 



toenlarge copolymerization ratio of monomer which becomes 
factor of (2 EHA ) or other low Tg . 

[0031] 

In addition, making use of 1 kind among these it is good and, 
it ispossible to jointly use 2 kinds or more . 

By fact that 2 kinds or more are jointly used, when adhesion 
for the base film becomes satisfactory is many. 

this (meth ) acrylate monomer (b ) is main ingredient of 
characteristic acrylic copolymer . 

[0032] 

vinyl monomer (c ), according to need being something which 
is used, theaforementioned (meth ) acrylate monomer (a ) and 
(b ) with is copolymerizable monomer . 

To usually, it uses with constituent proportion to constituent 
proportion , preferably 30weight % 50 weight %. 

[0033] 

styrene or you can list the;al -methylstyrene or other styrene 
derivative , acrylic acid , acrylamide , acrylonitrile etc vinyl 
monomer a this way (c )as. 



In addition, making use of 1 kind among these it is good and, 
it ispossible to jointly use 2 kinds or more . 

styrene or styrene derivative , is alkali resistance 
improvement and hydrophilicity and hydrophobicity balance 
adjustment of the acrylic copolymer and action of storage 
stability improvement. 

[0034] 

It is desirable from viewpoint which obtains acrylic 
copolymer where glass transition temperature Tg is lower to 
make copolymerization ratio of monomer which becomes 
factor of the high Tg among vinyl monomer (c ) small. 

[0035] 

(meth ) acrylate monomer (a ) and (b ), and can copolymerize 
vinyl monomer (c ), to dowith known method . 



These monomer of for example under emulsifier existing 
emulsion polymerization method ofdoing. Copolymerizing 
with suspension polymerization method , solution 
polymerization method etc, it can acquire characteristic 
acrylic copolymer . 

[0036] 

Regarding to this invention, it uses this characteristic acrylic 
copolymer at quantity of 30 weight % or more , preferably 
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±x #£L<fi 50 MM%&L±0)M.vmi^o 
ATO tt*0>#tfc»*A</h* I*. 

[0037] 

l±, tf^Xfs&Slt Tg^40 deg C T?*y, AO 
fifi¥i9^* Mw^70000 T?fc5d(!:A< % « 

0 deg C^Tg^40 deg C "Cfcy.frO 
70000^Mw^ 150000 G>7£U;i/ 

CO) «fc5fc Tg JklS Mw £*ff £7£'J;U&&« 
[0038] 

*»WI=i3lvc, ±E1#ttW7$«J jUJ6#B£ 

7^u;u**«*(*t©**ttiz«*t, sum* 
■matt. juAiz#f mm 



[0039] 

7;U3-;uJS, M^j^t^xxf^, > 

^;UX^;u^h>(MEK),MIBK fcif<D^rh> 
*L<l**4i:l=»»LTttffl**i«. 

[0040] 

**W<0&8ttJi6ttlZfcl*T* ZnO, ITO. 
ATO «0*m*(ftiRttai;/Xli*ntt»JR 



50weight % or more among binder resin entirety . 

When it is a amount used under 30 weight %, dispersive 
effect of ZnO , ITO , ATOparticle is small. 

Of course, also it is desirable to use only this characteristic 
acrylic copolymer , as binder resin . 

It is something where this characteristic acrylic copolymer , as 
transparent coating is formed, has adhesion which is superior 
vis-a-vis base film in addition, is superior in the heat 
resistance , anriweathering agent . 

[0037] 

Regarding to this invention, as for aforementioned acrylic 
copolymer , with the glass transition temperature Tg*40 deg 
C, at same time to be a weight average molecular weight Mw 
*70000, softening of coating it isdesirable from viewpoint 
which improves. 

With for example 0 deg C*Tg*40 deg C, at same time 70000 
<= acrylic copolymer of Mw * 1 50000 isdesirable. 

softening of coating improves by using acrylic copolymer 
which possesses the Tg and Mw a this way, it decreases in 
unusual for the crack to enter into also occasion where you 
can bend coating . 

[0038] 

Regarding to this invention, it is not something which 
especially islimited as other binder resin which can jointly use 
with theabove -mentioned characteristic acrylic copolymer , it 
is superior in compatibility of this characteristic acrylic 
copolymer , ifsomething which is superior in adhesion , heat 
resistance , antiweathering agent for transparent film forming 
property , base film it should havebeen. 

You can list acrylic binder , butyral binder , fluorine type 
binder , polyester binder , vinyl binder , alkyd binder , 
inorganic type binder etc of for example public knowledge . 

[0039] 

These binder are used, toluene , xylene or other aromatic 
hydrocarbon , ethanol , n- butanol or other alcohols , butyl 
acetate or other esters , methylethyl ketone (MEK ), melting 
MlBKor other ketones , ethyl cellosolve or other glycol ether , 
in n- hexane , ligroin or other saturated hydrocarbon , orwater 
etc. 



[0040] 

In paint composition of this invention , as for ZnO , ITO , 
ATOor other ultraviolet light-absorbing and/or infrared 
absorption characteristic inorganic particle and proportion of 
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&S*£ B tLX. P/B=l/1~6/1 <7)KH A«»*L 

p/b # 1/1 *y/h*L\fc+»ft*»maK % #n 
6/1 *y**i^#tM4jwsT 



[0041] 

10-50 lt°/o4**Ll^ 

y. «R*aA<»6*iii<&*te-t*i36<fc4. 



-£.50 *4%*±lHl4t, H»(Dtta36<!B< 



[0042] 

*»wa>a»iadt*i*. zno, itcxato ^cd 

[0043] 

■*»jw*ctKcky«is«. 
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binder resin , range of P/B=l/l-6/l is desirable total weight 
of inorganic particle with total weight of solid component of 
P, binder resin as B. 

When P/B is smaller than 1/1, in order to obtain sufficient 
ultraviolet light shield , infrared light shielding effect , when 
thickness of coating to be thick * strainer not obtaining, on 
onehand, it is larger than 6/1, dispersivity decreases, also 
adhesiveness for substrate base becomes bad. 

[0041] 

In addition, ratio of total solid component in paint 
composition 10-50 weight % isdesirable. 

When it is less than 10 weight %, in order to obtain coating of 
the predetermined thickness , thickness with undried state 
must be made thick, because, at thetime of application control 
of membrane thickness becomes difficult, uniform film tobe 
acquired is a possibility of becoming difficult. 

On one hand, when 50 weight % are exceeded, because 
viscosity of the paint becomes high, lamella application 
becomes difficult, in addition, also the uniform application 
becomes difficult. 

[0042] 

paint composition of this invention , can mix ZnO , ITO , 
ATOor other ultraviolet light-absorbing and/or infrared 
absorption characteristic inorganic particle and the binder . 
resin , in suitable solvent , using combining ball mill , attritor , 
sand grind mill , 3-roll mill Jet mill , kneader , paint shaker , 
homogenizer , ultrasonic disperser and, these, can acquireby 
dispersing. 

[0043] 

application , drying above-mentioned paint composition on 
transparent substrate with the conventional method , it 
produces ultraviolet light and/or infrared light shield film of 
this invention , by forming ultraviolet light and/or infrared 
light shielding layer . 

As transparent substrate , for example polyethylene , 
polypropylene , polyethylene terephthalate , polycarbonate , 
polyvinyl chloride , polymethylmethacrylate , cellulose 
acetate or other film can be used. 

If thickness of ultraviolet light and/or infrared light shielding 
layer should have changed according to use objective of film , 
but for example they are 0.5 - 10;mu m extent , preferably 
l-5;mu m extent generally. 

Extent which thickness of this shielding layer increases, a 
higher ultraviolet light and/or infrared light shielding effect 
isacquired, but because transmittance of visible light 
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$Vu-K£, ?^b:7:=i-h>£. x7-^-l' 
[0044] 

it 5~30/i m tf»£U> 0 



;UAtL"Cli«S.tf PET 7^ 

[0045] 



/\-Ka-hB<DW*lifflJ*lzjSi:r 0.3-10// 
[0046] 

a>v7;u*;u75/g£#(>$)7*Ub-h£^ 

S£i£#<hLT£t;7^U;U££g£<*£^ 
£<7)T*. »*«*JBl**Cfcfc<, ZnO. ITO, 
ATO *0)*«Rtt^A<fia-l=»»**iS. 



[0047] 



decreases, according to use objective of film it should have 
decided. 

application of paint composition with for example roll coating 
method , die coating method , gravure coating method , air 
knife coating method , barcoat method it should have done. 

[0044] 

Regarding film of this invention , on ultraviolet light and/or 
infrared light shielding layer , furthermore it isdesirable to 
provide tackifier layer . 

tackifier layer is formed making use of transparent resin 
adhesive of public knowledge . 

You can list for example polymethylmethacrylate , poly vinyl 
ether , vinyl chloride -vinyl acetate copolymer , polyvinyl 
butyral or other resin . 

In addition, thickness of tackifier layer 5 - 30;mu m is 
desirable. 

Furthermore, in surface of tackifier layer release film it 
becomes necessaryit can use for example PET film , but as 
release film . 

[0045] 

Furthermore, with use objective of film of this invention , 
with objective which grants resistance scratch characteristic, 
ultraviolet light and/or infrared light shielding layer of 
transparent substrate it is possible to surface of the opposite 
side , to provide hardcoat layer . 

hardcoat layer is formed with transparent resin film where 
film hardness is high, but it canuse for example acrylic resin , 
silicon resin etc desirably. 

As for thickness of hardcoat layer range of 0.3 - 10;mu m is 
desirableaccording to application . 

[0046] 

According to ultraviolet light and/or infrared light cover paint 
composition of this invention , as binder resin , because 
acrylic copolymer which includes dialkyl amino 
group-containing (meth ) acrylate of certain amount as 
copolymer component is used,ZnO , ITO , ATOor other 
inorganic type particle is dispersed to uniform without using 
dispersant . 

And, it is something where as for ultraviolet light and/or 
infrared light shield film of this invention where it canprovide 
coating of this paint composition on transparent substrate , 
desired ultraviolet light and/or infrared light shielding effect is 
acquired, atsame time is superior in transparency , durability . 

[0047] 
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imma 

&LT\zmmm. tt««**if t**w*4&k 



ftfc\ tt* <D¥$tt*8ld\ £tg®«(BET 
<I:m 2 /g)(D;li|S<I^b^CD5t(C*oaNTSaiL 

fee 

¥$fa : f S d(/i m)=6/(p x BET fit) 

^0*31= BET fflfr&fctofcTStt^SI*. 
TEM ^K-Ctt«Lfc¥$tt*Si:SlS-Sr 

[0048] 
[Sffiffl 1] 

(/\V>^(DlSS)y^;U^^^«JU-h(MMA)60 

fiMSP. x^u>(St)30 assp.^;u7^uu 
~KBA)io SSSik Jtt/v^UT'S/x^u* 

^ 'J b - h (DAM:CH 2 =C(Me)COOC 2 H 4 
N(Me) 2 :^S 157)5 afiSfl^V^UM^U 

MMA/St/BA/DAM=60/30/10/5 V&ZTWJis 
W>?(Tg:80 deg C. Mw:45000)$t#fr o 



[0049] 

tt^-S 0.03 // m <7) ZnO 6g, ±1B7£'J W 

>ya)h;ux>»jft(B»» 50 M%. h;ux> 

50 SS%)6g. MEK 8g. MUX> 8g, v^D^^F 
8g. Sl/vJUzixTb:— X 140g $ 80ml 

[0050] 

C0Mte9**-/<-a-H::*y 50 urn W 
<D PET 7^;UA±iZ, ttttlggtf 2.0// m Izfc 

3mm WO)#^fitttyf+«tT»ffllffl-y->^ 

CO+J-I/^KDjRft 2500nm b 300nm ST'CD 
ffi*0>»a*£* »**StH=«fcy3l!ISLfc D 
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[Working Example(s)] 

Listing Working Example , Comparative Example below, 
furthermore you explain this invention concretely ,but this 
invention is not something where are limited in only these 
Working Example . 

Furthermore, it calculated average particle diameter of 
particle , from measured value of specific surface area (BET 
value :m<sup>2 </sup>/g ) on basis of next formula . 

average particle diameter d (;mu m ) = 6 / (;rh X BET value ) 

Here, it is a;rh:true specific gravity . 

this way average particle diameter which was sought from 
BET value verifies thatalmost it agrees with average particle 
diameter which is observed with TEMphotograph . 

[0048] 

[Working Example 1 ] 

(Manufacturing binder ) methyl methacrylate (MMA ) 60 
parts by weight , styrene (St ) 30 parts by weight , butyl 
acrylate (BA ) 10 parts by weight , and dimethylamino ethyl 
methacrylate (DAM:CH<sub>2 </sub>=C (Me ) 
COOC<sub>2 </sub>H<sub>4 </sub>N (Me ) <sub>2 
</sub>: molecular weight 157 ) 5 parts by weight radical 
polymerization were done, weight ratio of copolymer 
component , acquired acrylic binder (Tg:80 deg C, 
Mw :45000 ) which is a MMA /St /BA /DAM=60/30/10/5. 

[0049] 

While toluene solution of ZnO 6g, above-mentioned acrylic 
binder of (Manufacturing paint composition and producing 
film ) average particle diameter 0.03 ;mu m (solid component 
50weight %, toluene 50weight % ) inserting 6 g, MEK 8g, 
toluene 8g, cyclohexanone 8g, and zirconia beads 140g in 
glass bottle of 80 ml , verifying dispersed state with paint 
shaker it did 2 hours dispersion, acquired paint composition . 

[0050] 

In order on PET film of 50;mu m thick , for dry film thickness 
to become 2.0;mu m this paint with wire bar coating , 
application , it dried, formed shielding layer . 

On coating of film which it acquires, application it did the 
polymethylmethacrylate with 10;mu m thick as adhesive , 
stuck this to glass sheet of 3 mm thickness and made 
evaluation sample . 

It measured transmittance of region to 300 nm , due to 
spectrophotometer from wavelength 2500nm of this sample . 

evaluation it did and, with infrared light screening ratio , 
visible light transmittance , ultraviolet light screening ratio 
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1-3 \Z7r.Ltzo ) 
[0051] 

{ i(ioo-xi)/A i}/{ 1 100/ a i}£$fMmmmt 

Ltz 0 

ZZX\ Xi A i T*(D3i&$(%) 

A i :;£:g(2500~-800nm <D®HT% 50nm 
«) 

[0052] 

ftSMfcSRfttl/C 700nm, 500nm (DigJ^£T* 

360nm <DiSK*"Ca3bLfco 
[0053] 

[Sffiffl 2, 3. 4] DAM (D&M^ft^ft^ft 2 

sagp(Hffi«2). 7sasp(His«3). ioa§ 
ap(**«4)tLfcja^ii. si&ffl i fcHtttfr 



m 5), 4.0 n m&mm 6)t&& ^izmtnK » 



[0054] 

[ifcttfl I]DAM **«**ttft**ofcttftl*, 

[itKffll 2s 3]DAM 1 S 

a«(lt««2), i5«*»(ittt«3)i:Lfcl2l^ 
(4. HffiW l fcRWlzfrttofc. 



[0055] 

[HffiflJ 7]ZnO Sb $ Sb/(Sn+Sb)C0^ 

;UttT? 0.1 K-^LfcTSltt^S 0.03 //m © 
ATO ft* 6g *flil*fcBWHi* IWJ 1 £Hft 

figss(3i»y 8). 7 asgp(^ife« 9). io sg 
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like below, showed result in Table 1 . 

( Result was shown in Table 1 -3 concerning Working 
Example , Comparative Example below. ) 

[0051] 

1. infrared light screening ratio 

{:si (100 -Xi ) /;la i } / {:si 100 /;la i } was designated as 
infrared light screening ratio . 

Here, transmittance with Xi :wavelength ;la i (%) 

;la i :wavelength (In range of 2500 - 800 nm , wavelength 
every of 50 nm ) 

[0052] 

2. visible light transmittance 

You displayed with transmittance of 700 nm , 500nm as 
representative wavelength . 

3. ultraviolet light screening ratio 

You displayed with screening ratio of wavelength 360nm . 
[0053] 

Other than 2 parts by weight (Working Example 2 ), 7 parts 
by weight (Working Example 3 ), 10 parts by weight 
(Working Example 4 ) with doing amount of 
copolymerization ofTWorking Example 2,3,4] DAM 
respectively, it did in same way as Working Example 1. 

In order for [Working Example 5, 6 ] dry film thickness to 
become 0.5;mu m (Working Example 5 ), 4.0;mu m (Working 
Example 6 )with respectively, other than forming shielding 
layer , it did in sameway as Working Example 1 . 

[0054] 

It did besides [Comparative Example 1 ] DAM is not 
copolymerized, in same way as Working Example 1. 

Other than 1 part by weight (Comparative Example 2 ), 15 
parts by weight (Comparative Example 3 ) with doing amount 
of copolymerization of [Comparative Example 2, 3 ] DAM 
respectively, it did in same way as Working Example 1. 

[0055] 

Changing into [Working Example 7 ] ZnO , Sb other than 
using ATOparticle 6g of average particle diameter 0.03;mu m 
which 0.1 dope is done, it did in same way as Working 
Example 1 with mole ratio of Sb / (Sn +Sb ). 

Other than 2 parts by weight (Working Example 8 ), 7 parts 
by weight (Working Example 9 ), 10 parts by weight 
(Working Example 10 ) with doing amount of 
copolymerization of[Working Example 8, 9 , 10 ] DAM 

— *- — i. . :* j: a :~. ~- \\i — c n 
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[0056] 

[ibtt«4,5,6]ik«« U2,3^^CfcLN 

r, zno fcg^T, mmm 1 v&muz ato $ 

[0057] 

[HJfctf'J l3]ATOfCg^T, Sii^Sn/an+Sn)^^ 
fritV 0.1 K-^Lfc¥^3?4^g 0.03 /im O 

ftte^tzo 

[^t&m 14, 15]DAM (D&n'S&tttL^ft 2 

SSSB(HK«M 14), lOfiSSiKUffitf'J i5)tLfc 



[0058] 

[IfcRfl 7, 8, 9]J£$£0IJ 4, 5, 6 *2h*hJCfcH 
T, ATO {C|f Hffitffl 13 V&mLtz ITO $• 

[0059] 

ZnO £ 1.8g, 7 "CttfflLfc ATO £ 4.2g 

;g£LTffli\ gflURW # 3.0 ttt-Bckd ta« 

fee 

[jtlfiffil 17]ZnO * 3.0g, ATO * 3.0g \zW?Ltz 
6l#U*. Sttffl 16 fcfiMlzfrftofc. 



SIS'I 18]ZnO § 4.2g, ATO S 1.8 iZ^tz 



[0060] 

[HffiflJ 19, 20, 2\]mi&m 16, 17, 18 

mmmLtzutut. mmzfttaotzo 

[SlJfi^i 22, 23]DAM <D*fi^»*-t*L-ftt 2 
fifiSfl(Hffi#j22), 10 23)tLfc 

6i*n*, xim 17 tm*izfTftofco 



[0061] 

j£ffiffl 24 1 25]*lfi« 22*23jt4lf^fcl* 
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respectively, it did in same way as Working Example 7. 

In order for [Working Example 1 1, 12 ] dry film thickness to 
become 0.5;mu m (Working Example 1 1 ), 4.0;mu m 
(Working Example 12 )with respectively, other than forming 
shielding layer , it did in sameway as Working Example 7. 

[0056] 

[Comparative Example 4, 5, 6 ] Comparative Example 1,2,3 
in respectively, changing into ZnO , other thanusing ATO 
which you use with Working Example 7 it did in same way. 

[0057] 

Changing into [Working Example 13 ] ATO, Sn other than 
using ITO particle 6g of average particle diameter 0.03 ;mu m 
which 0.1 dope is done, it did in same way as Working 
Example 7 with mole ratio of Sn / (In +Sn ). 

Other than 2 parts by weight (Working Example 14 ), 10 parts 
by weight (Working Example 15 ) with doing amount of 
copolymerization of [Working Example 14, 15 ] DAM 
respectively, it did in same way as Working Example 13. 

[0058] 

[Comparative Example 7, 8 , 9 ] Comparative Example 4, 5, 6 
in respectively, changing into ATO, other thanusing ITO 
which you use with Working Example 13 it did in same way. 

[0059] 

As [Working Example 16 ] pigment , 4.2 g mixing ATO 
which uses ZnO whichis used with Working Example 1 with 
1.8 g, Working Example 7, it used, in order for dry film 
thickness to become with 3.0, other than forming shielding 
layer , it did in sameway as Working Example 1. 

Other than changing into [Working Example 1 7 ] ZnO 
quantitative 3.0 g, ATO quantitative 3.0 g, it did in same way 
as Working Example 16. 

Other than changing into [Working Example 18 ] ZnO 
quantitative 4.2 g, ATO quantities 1.8, it did in same way as 
Working Example 16. 

[0060] 

[Working Example 19,20, 21 ] Working Example 16, 17, 18 
in respectively, in order for dry film thickness 1 .0;mu m 
ago,other than forming shielding layer , it did in same way. 

Other than 2 parts by weight (Working Example 2 2 ), 10 
parts by weight (Working Example 2 3 ) with doing amount 
of copolymerization of [Working Example 2 2, 2 3 ] DAM 
respectively, it did in same way as Working Example 17. 

[0061] 

[Working Example 2 4, 2 5 ] Working Example 2 2, 2 3 in 
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[0062] 

[i£$£$J 10, IK 12]J±£^.8.9**l-f;h.lcfc 
l*T. ITO |Cft*T» Sffifll 17 T*&fflLfc ZnO 

1 3.o g , ato g 3.o g zmwz&Ltut, mmz 

[tt&Gl 13. 14. 15]J±&0I) 10. IK 12 f-ft-fft 
ICfcLNT. ZnO g 3.0g. ITO ft 3.0e 

[0063] 

[ftMN 26]DAM 0)&m£g£ 5 ft*»£Lfc 

umi*. mmm is t^mz^u-stz. 



mmmnmmm \ x&mLtzsu^vmmt 

Jttfcfl 1 T?ttfflLfc/<-<>y»«* 1/1 left* 



[0064] 

mmm 28. 29]z n o izfts.r. mmm i x&m 

Ltz ATO:6g*fflLH*l6fli 28). HffitfJ 13 T'<£ 

fflLfc iTO:6 g %mi\mmm 29)tzv.$ut.m 
mm 27 tn*i=fTftofc. 



[0065] 

[Hffi$J 30. 31]ZnO Kg *.T. ATO:3g+ZnO:3g 
£ffllH§Si£$ 30). ITO:3g+ZnO:3g £ffllXfl 
jfifl 30). 3.0/1 m t&S^lCjg® 

■*»«Lfctt*H4. Jtffift 27 iRIfcfcfffto 

fee 

[HiS^J 32]¥K)*4 : f-gA< 0.015// m 0 ZnO £ 



[0066] 

33]mmm n -emwz zno gsma 

32 tmvk ZnO icUjLfcfelftte. 17 i 



[£K0H 34]Hi5&0l| 26 X-mi^tz ZnO £$jfift 
32 VRIMz ZnO (zftifcUMli. Hffiffl 26 t 



[0067] 

[UMiJ 35]¥*9?4 : f-SA< 0.01 5 ju m 0) ATO $ 

ttSLfciani*. mmm i mmiznuotzo 
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respectively, changing into ATO, other thanusing ITO which 
you use with Working Example 13 it did in same way. 

[0062] 

[Comparative Example 10, 1 1, 12 ] Comparative Example 7, 
8 , 9 in respectively, changing into ITO , other thanusing ZnO 
quantitative 3.0 g, ATO quantitative 3.0 g whichyou use with 
Working Example 17, it did in same way. 

[Comparative Example 13, 14, 15 ] Comparative Example 10, 
1 L 12 in respectively, other than using ZnO quantitative3.0 g, 
ITO quantitative 3.0 g, it did in same way. 

[0063] 

Other than designating amount of copolymerization of 
[Working Example 2 6 ] DAM as 5 parts by weight , it did 
insame way as Working Example 2 5. 

Mixing binder resin which is used with [Working Example 2 
7 ] Working Example 1 and binder resin whichis used with 
Comparative Example 1 to 1/1, other than using, it did in 
sameway as Working Example 1 . 

[0064] 

Changing into [Working Example 2 8, 2 9 ] ZnO , making use 
of ATO:6g which you use with Working Example 7 (Working 
Example 2 8), (Working Example 2 9 ) it is it did other than, 
in same way as Working Example 2 7 making use of ITO :6g 
which you use with Working Example 13. 

[0065] 

Changing into [Working Example 30, 31 ] ZnO , making use 
of ATO:3g+ZnO :3g (Working Example 30 ), making use of 
ITO :3g+ZnO :3g (Working Example 30 ), in order for dry 
film thickness to become 3.0;mu m , otherthan forming 
shielding layer , it did in same way as Working Example 2 7. 

Other than [Working Example 32 ] average particle diameter 
uses ZnO of 0.015;mu m , it did insame way as Working 
Example 1. 

[0066] 

Other than changing into ZnO which uses ZnO which is 
usedwith [Working Example 33 ] Working Example 17 with 
Working Example 32, it did in same way as Working 
Example 17. 

Other than changing into ZnO which uses ZnO which is 
usedwith [Working Example 34 ] Working Example 2 6 with 
Working Example 32, it did in same way as Working 
Example 2 6. 

[0067] 

Other than [Working Example 35 ] average particle diameter 
uses ATO of 0.015;mu m , it did insame way as Working 
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[0068] 

[*IM»37,38»39.4O]*|fi0|l,7. 13, 17**1 

MMA/St/BA/DAM=60/30/10/5 b . 

MMA/St/BA/DAM=50/40/10/5(C^MLfcT^ l J 
;i/^/\V>y(Tg:81 deg C. Mw:45000)£ffll* 

[HM>J41 . 42. 43. 44]HJ£<$1| 37. 38, 39. 40 -fc 

$ MMA/St/BA/DAM=50/40/10/5 *> b . 
MMA/St/DAM=80/20/5 C:£BLfc7£U/U3fc 
/<-0$f(Tg:94 deg C, Mw:45000)£ffl(^7cfcl 
HI*. H«l=ff«ofc. 

[0069] 

±nmmm 1-44 jt&flu i~is 

^UA£#5*l-&!;yttltac<b£i:<. 50 deg C- 
?U£ 80%tf>#HftT- 2 yfl IWfitfFLfcfc. ttIR 

[0070] 
[«1] 



Example 7. 

Other than changing into ATO which uses ATO which is 
usedwith [Working Example 36 ] Working Example 33 with 
Working Example 35, it did in same way as Working 
Example 33. 

[0068] 

[Working Example 37, 38, 39, 40 ] Working Example i, 7, 1 
3, 17 in respectively, copolymer component weight ratio of 
binder from MMA /St /BA /DAM=60/30/10/5,other than 
using acrylic binder (Tg:81 deg C, Mw :45000 ) which is 
modified in MMA /St /BA /D AM=5 0/40/ 1 0/5 , it didin same 
way. 

[Working Example 41, 42, 43, 44 ] Working Example 37, 38, 
39, 40 in respectively, copolymer component weight ratio of 
binder from MMA /St /BA /DAM=5 0/40/ 10/5, other than 
using acrylic binder (Tg:94 deg C, Mw :45000 ) which is 
modified in MMA /St /DAM=80/20/5, it didin same way. 

[0069] 

In addition, 2 month period after retaining, you observed 
coated surface with the atmosphere of 50 deg C-humidity 
80% without above-mentioned Working Example 1-44 or 
sticking each film of Comparative Example 1-15 to glass , 
bleed out of low molecular weight organic matter was not 
seen,but in all film . 

[0070] 

[Table 1] 
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MMA/St/B A/DAM 


7 0 0 nm 


5 0 0 nm 


(96) 
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H-J£#< 1 
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ZnO 
ZnO 
ZnO 
ZnO 
ZnO 
ZnO 
l n u 
ZnO 
ZnO 


0. 03 
0. 0 3 
0. 03 
0. 0 3 
0. 0 3 
0. 03 
0,0 3 
0. 0 3 
0, 0 3 


80/30/1 0/5 
60/30/1 0/2 
60/30/1 0/7 
60/30/10/10 
60/30/1 0/5 
6 0/3 0/ 1 0/5 
60/30/1 0/0 
6 0/3 0/ 1 0/1 
6 0/3 0/1 0/1 5 


2. 0 
2. 0 
2. 0 
2. 0 
0. 5 
4. 0 
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92. 2 

0 0. u 
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[0071] 
»2] 



[0071] 
[Table 2] 
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[0072] 
[S3] 



[0072] 
[Table 3] 
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[0073] 

ffil 1-44 ©#7^UAIil^*lt, fttt^OJ* 



[0073] 

Because from Table 1 , 2 and 3 which collected result above, 
each film of Working Example 1-44 in each case, is superior 
in uniform dispersivity of each particle , the ultraviolet light 
and/or infrared light shield is done visible light transmittance 
without decreasing. 

Vis-a-vis this, with film of Comparative Example , visible 
light transmittance has decreased. 
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[0074] 

fcfc\ 7^'J;U^/NV>yiCfclf-5 DAM CD&fi 



■f ftfc*. ■ l~5 ttL^r<tt, 7^u;u^/\V> 

ytfclt* DAM CDftM^»(ffiO*S^/?£ 
#:MMA/St/BA <0£lt£ 100 MSfltU:^ 
0) DAM 0>tttt)VS.#ftftXK*. RTtt* 



[0075] 

HI l li, n 



m 3 



l~4. itmi 1-3 IwO^TO^ 



7-10. ht»« 4-6 ICOLNTCO^ 



13-15, Jt$£#J 7-9 ICOIVC0) 



IH 4 f±. Hffi^J 17. 22. 23, i±S£#] 10-12 ICO 

Da 5 it. mmm 24-26, tts^i 0-15 tour 

[0076] 

tt$Ji&tf/XI;i*tt$«£&&U Sblclijg^ 
[0077] 

40 deg C. iOHT^Ti Mw^70000 CD 

[0078] 
[HMJ 45] 

(/NV>^(7)i)S$S!)y^;i/>^^'JU-KMMA)50 
SSSU, X^L/>(St)15 MSB^fJl/T^'JU 
-h(BA)35 M^&l/S/^UTSyx*;^ 
^^UU-h(DAM)5 M«5£5S/*;H£U 

MMA/St/BA/DAM=50/1 5/35/5 V , Tg:40 deg 
C.Mw:70000 VtbZTW J\,&'U>#%'& 



[0074] 

Furthermore, in order to look at effect which when 
changing,causes amount of copolymerization of DAM in 
acrylic binder to infrared light screening ratio , visible light 
transmittance , ultraviolet light screening ratio in visual ,to 
graph it converts several data of Working Example and 
Comparative Example , shows in the Figure 1 -5. 

As for namely, Figure 1 -5 which, it is a graph which displays 
amount of copolymerization (parts by weight of DAM when 
total of other copolymer component :MMA /St /BA is 
designatedas 100 parts by weight ) VS.infrared light screening 
ratio , visible light transmittance , ultraviolet light screening 
ratio (%) of DAM in acrylic binder . 

[0075] 

Figure 1 is graph concerning Working Example 1-4, 
Comparative Example 1-3. 

Figure 2 is graph concerning Working Example 7-10, 
Comparative Example 4-6. 

Figure 3 is graph concerning Working Example 13-15, 
Comparative Example 7-9. 

Figure 4 is graph concerning Working Example 17, 22, 23, 
Comparative Example 10-12. 

Figure 5 is graph concerning Working Example 2 4-26, 
Comparative Example 13-15. 

[0076] 

While from thing above, transmitting visible light in fully , 
ultraviolet light shield and/or infrared light shield film which 
has shielding layer coating where shield it does ultraviolet 
light and/or infrared light , furthermore isnot bleed out of low 
molecular weight organic matter and stabilizes acquired. 

[0077] 

Furthermore, Working Example below, when acrylic binder 
of glass transition temperature Tg*40 deg C, and the weight 
average molecular weight Mw * 70000 is used, shows fact that 
shield film which white change doesnot occur acquires even 
occasion where coating is bent. 

[0078] 

[Working Example 45 ] 

(Manufacturing binder ) methyl methacrylate (MMA ) 50 
parts by weight , styrene (St ) 15 parts by weight , butyl 
acrylate (BA ) 35 parts by weight , and dimethylamino ethyl 
methacrylate (DAM ) 5 parts by weight radical 
polymerization were done, weight ratio of copolymer 
component , with MMA /St /BA /DAM=50/1 5/3 5/5, acquired 
acrylic binder which is a Tg:40 deg C, Mw :70000. 
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[0079] 

Sb/(Sn+Sb)C7)^;UJtT* 0.1 K— ^Lfc¥*Stt^ 
S 0.03 limO) ATO 6g, ±feT£'J 

-f>ytDHux>»a[(H»# 50 MS%, h;ux 

> 50 Bfi%)6g, MEK 8g. h/UX> 8g, v^Q^ 
8g, & vJU=] ~ Tt? — X 140g $ 80ml 

zo)mmr?^-/^-b\zM so um m 

0) PET 7<;UA±(C, CftHflEtf 2.0/im Izfc 
[0080] 

i «tuic. »&*ifc^;uA^-c i8o° rcffy 

*U 3mm WOff^XfilClfiytfltTff 

C(7)^>^K?)^fi2500nm frb 300nm^T'(D 



3 ttzs ca>Wffiffl-y->^;u**-fey>T-^ic 
iooo B*Mi«gLfcfta$ttK&e** rt«# 



4 •K©JlM«»rftffl1*tttLT.*-b^ 

>T-0\Z 1000 B$fe1SiSLfc^CD;S^ 450nm 



[0081] 

[3IJ5£#I 46~53]*<DT^U;U&/\V>£*£^*1 

(mmm 46) 

MMA/St/BA/DAM-40/l 0/50/5 "C , Tg:20 deg 
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[0079] 

While (Manufacturing paint composition and producing film ) 
Sb toluene solution of ATOparticle 6g, above-mentioned 
acrylic binder of the average particle diameter 0.03 ;mu m 
which 0.1 dope is done (solid component 50weight %, toluene 
50weight % ) inserting 6 g, MEK 8g, toluene 8g, 
cyclohexanone 8g, and the zirconia beads 140g in glass bottle 
of 80 ml with mole ratio of Sb / (Sn +Sb ),verifying dispersed 
state with paint shaker it did 2 hours dispersion, acquired 
paint composition . 

In order on PET film of 50;mu m thick , for dry film thickness 
to become 2.0;mu m this paint with wire bar coating , 
application , it dried, formed shielding layer . 

[0080] 

(analysis item and evaluation method ) 

1 first, you bend film which is acquired to 1 80 deg by 
hand,you observed with visual whether portion which is bent 
does, ordoes not do whitish discoloration . 

In secondary , on coating of film which is acquired, 
application it did polymethylmethacrylate with 10;mu m thick 
as adhesive , stuck this to the glass sheet of 3 mm thickness 
and made evaluation sample . 

It measured transmittance of region to 300 nm , due to 
spectrophotometer from wavelength 2500nm of this sample . 

And, infrared light screening ratio , visible light 
transmittance , ultraviolet light screening ratio was done 
evaluation in same way as earlierdescription. 

3 and this evaluation sample after 1000 hours exposing in 
xenon arc , evaluation itdid also infrared light screening ratio , 
visible light transmittance , ultraviolet light screening ratio in 
same way. 

After 1000 hours exposing in xenon arc as representative 
characteristics which shows the degree of yellowing of 4 
coating , evaluation of degree of deterioration being agreeable 
of transmittance of wavelength 450nm was done. 

Deterioration = of transmittance (%) (transmittance before 
exposing) - (1000 hours transmittance after exposing) 

[0081] 

[Working Example 46-53 ] Other than using following 
acrylic binder respectively, it did in thesame way as Working 
Example 45. 

(Working Example 46) 

copolymer component weight ratio being MMA /St /B A 
/DAM=40/1 0/50/5, acrylic binder . which is a Tg:20 deg C, 
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C, Mw:7 7DVfoZ>7<? i ))l&/U>#o 
(SUStM 47) 

sftj±*< 

MMA/St/LMA/DAM=40/ 10/5 0/5 X,Tg:\2 deg 
C, Mw:7 75Xfo&TW)\sJk'U>¥ Q 

mmm 48) 

&Bftj£#aiit*< 

MMA/St/2EHA/DAM=40/1 0/50/5 TMg:5 deg 

mmm 49) 

MMA/St/BA/LMA/DAM=40/1 0/30/20/5 , 
Tg:15 deg C,Mw:7 T^T-fe^T^U;^/ W> 

(HJSS0I 50) 

MMA/St/BA/DAM=50/1 5/35/5 T? % Tg:40 deg 
(H35£«51) 

MM A/St/BA/DAM=40/1 0/50/5 T? . Tg:20 deg 

mmm si) 

*a£j*#a*itA< 

MMA/St/BA/DAM=30/10/60/5 X\ Tg:2 deg C. 
(3U5601 53) 

MMA/St/BA/DAM=40/0/60/5 Tr. Tg:2 deg C. 
[0082] 

mmm 54, ssiitiiHiii^^H-?^ 0.5 mm 

mm 54),4.0^m(^J5£i5iJ 55)tLtzU9UZ. 31 
tt«53£ra«ICfTfcofc. 



t H te ffl 56 , 57] # ■ £ j£ » a ft it A< 
MMA/St/BA/DAM=40/0/60/2 X\ Tg:2 deg C. 

Mw:ii ^-efcsy^'j^^/Wv^dueffl 
56) % 

MMA/St/BA/DAM=40/0/60/10 T\ Tg:2 deg C, 

Mw:ii 75x*fo&7<? i j)\,j(k/u>#mmm 57) 
[Hjfi^j 7]tt«<Dfc»iz, nr2o)iiitffi 7 (co 
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Mw :70,000 
(Working Example 47) 

copolymer component weight ratio being MMA /St 
/LMA/DAM==40/ 10/50/5, acrylic binder . which is a Tg:12 
deg C, Mw :70,000 

(Working Example 48) 

copolymer component weight ratio being MMA /St 
/2EHA/DAM=40/1 0/50/5, acrylic binder . which is a Tg:5 deg 
C, Mw :70,000 

(Working Example 49) 

copolymer component weight ratio being MMA /St /BA 
/LMA/DAM=40/1 0/30/20/5, acrylic binder . which is a Tg: 15 
deg C, Mw :70,000 

(Working Example 50) 

copolymer component weight ratio being MMA /St /BA 
/DAM=50/1 5/35/5, acrylic binder . which is a Tg:40 deg C, 
Mw :90,000 

(Working Example 51) 

copolymer component weight ratio being MMA /St /BA 
/DAM=40/1 0/50/5, acrylic binder . which is a Tg:20 deg C, 
Mw :90,000 

(Working Example 52) 

copolymer component weight ratio being MMA /St /BA 
/DAM=30/1 0/60/5, acrylic binder . which is a Tg:2 deg C, 
Mw:l 10,000 

(Working Example 53) 

copolymer component weight ratio being MMA /St /BA 
/DAM=40/0/60/5, acrylic binder . which is a Tg:2 deg C, 
Mw: 110,000 

[0082] 

Other than [Working Example 54, 55 ] dry film thickness 
does 0.5;mu m (Working Example 54 ), 4.0;mu m (Working 
Example 55 ) withrespectively, it did in same way as Working 
Example 53. 

[Working Example 56, 57 ] copolymer component weight 
ratio being MMA /St /B A /DAM=40/0/60/2, acrylic binder 
which is a Tg:2 deg C, Mw :1 10,000 (Working Example 56 ), 
copolymer component weight ratio being MMA /St /BA 
/DAM=40/0/60/10, other than using acrylic binder (Working 
Example 57 ) which is a Tg:2 deg C, Mw : 1 10,000 , itdid in 
same way as Working Example 53. 

For [Working Example 7 ] comparison, result of doing similar 
evaluation concerningaforementioned Working Example 7 is 
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[0083] 

[mi&m 58-70]Hffi#l 45-57 

"C, ATO <DWt>Wz¥-miL*'& 0.03 /im CD 

ZnO ZmWzlXft\*. mm^ftteitzo 

mmm uitaotzMz^^ommm i to 

5) o 

[0084] 

[Hffift 71~83]SM601 45-57 -ttl^tUCfclN 
T, ATOCDgt5yiz¥t*J©^g0.03^mCDITO 

[Sffiftl i3]tttt©fcfti=, 13 fc 

|6) 0 
[0085] 

[HJSflfl 84-89] ATO/ZnO=5/5("T ATO 

*:3g,ZnO g:3g)(C;I^Lfc W^I*. 

45, 51, 52, 53, 56, 57 t^tl^tMWzfitlo 

tz 0 

mmm im^otzMz.m^mmm mz 

57) 0 
[0086] 

[11160] 90~95]ITO/ZnO=5/5(^&fr^, ITO 
»:3g,ZnO *:3g)lzE£Lfcjartl4* *Jfiffl 
71, 77, 78, 79, 82, 83 t^ft^jKl^lCfffco 

mmm 26]tt&o>tztoiz % w&onnm ie \z 
^xmmmm$ii^tz&%:£7t:t(u±. 

58) 0 
[0087] 

mmm 96-\oo)z^<Dmmmx\t.mmm 

53 X'Rl^tz MMA/St/BA/DAM=40/0/60/5, Tg:2 
deg C,Mw:ll 750)7WfrfaU>ifk* £fi 
a S& it :MM A/St/B A/DAM=50/25/25/5 , 
Tg:58 deg C, Mw:4.5 75<DT^) U^V<D 
5/5 JI£®)]i(MJ£)£ffll\ Hifctf'l 45 -CfflL^ 
ATO(^ffi#]96), jtJ6ffJ58t?ffl^fcZnO(H 
356$ 97), HffitfiJ 71 -Cffll^fc ITOmmm 98), 
ISJSffl 84 T*ffll>fc AT0/ZnO5/5(Hffi#i] 99), 
nmm 90 -(rffll^fc ITO/ZnO=5/5(!tJfifi! 100) 
£ffll*fcH*U4. §IJ560']45, 58, 71, 84, 90 k* 



shown, (Above, Table 4 ). 
[0083] 

[Working Example 58-70 ] Working Example 45-57 in 
respectively, other than using ZnO of the average particle 
diameter 0.03 ;mu m in place of ATO, it did in same way. 

For [Working Example 1 ] comparison, result of doing similar 
evaluation concerningaforementioned Working Example 1 is 
shown, (Above, Table 5 ). 

[0084] 

[Working Example 71-83 ] Working Example 45-57 in 
respectively, other than using ITO of the average particle 
diameter 0.03 ;mu m in place of ATO, it did in same way. 

For [Working Example 1 3 ] comparison, result of doing 
similar evaluation concerningaforementioned Working 
Example 13 is shown, (Above, Table 6 ). 

[0085] 

Other than mixing to [Working Example 84-89 ] ATO/ZnO 
=5/5 (namely, ATO quantity: 3 g, ZnO quantity: 3 g ), it did 
respectively in sameway as Working Example 45, 51, 52, 53, 
56, 57. 

For [Working Example 1 7 ] comparison, result of doing 
similar evaluation concerningaforementioned Working 
Example 17 is shown, (Above, Table 7 ). 

[0086] 

Other than mixing to [Working Example 90-95 ] ITO /ZnO 
=5/5 (namely, ITO quantity: 3 g, ZnO quantity: 3 g ), it did 
respectively in sameway as Working Example 71, 77, 78, 79, 
82,83. 

For [Working Example 2 6 ] comparison, result of doing 
similar evaluation concerningaforementioned Working 
Example 2 6 is shown, (Above, Table 8 ). 

[0087] 

[Working Example 96-100 ] With these Working Example , 
ATO which is used with Working Example 45 making useof 
acrylic binder of MMA /St /BA /DAM=40/0/60/5, Tg:2 deg 
C, Mw :1 10,000 which is used with Working Example 53 and 
5/5 mixed resin (weight ratio ) of acrylic binder of copolymer 
component weight ratio :MMA /St /BA /DAM=50/25/25/5, 
Tg:58 deg C, Mw :4.50,000 , (Working Example 96 ), ZnO 
which is used with the Working Example 58 (Working 
Example 97 ), ITO which is used with Working Example 71 
(Working Example 98 ), ATO/ZnO =5/5 whichis used with 
Working Example 84 (Working Example 99 ), other than 
using ITO /ZnO =5/5 (Working Example 100 ) which is 
usedwith Working Example 90, it did respectively in same 
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S 4-9 frt> % #5*Ik»SS Tg^40 deg C, 

osa^iS^* Mw^70ooo a>7£'j;u&/\* 
»yiiiiiffci»c*a*aw*i:4L>. 



0>Sfc«(DJttSA</|**<»*U\ 

[0089] 

[«4] 
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way as Working Example 45, 58, 71, 84, 90. 

Result is shown in Table 9 . 

[0088] 

With desirable Working Example where from Table 4 -9, 
acrylic binder of glass transition temperature Tg*40 deg C, 
and weight average molecular weight Mw *70000 was used, 
white change does not occur even occasion where coating is 
bent. 

This is thought for sake of softening of binder resin improves. 

In addition, as for styrene among copolymer component of 
binder resin , vinyl monomer (c ) as small quantity or one 
which is not used, degree of yellowing of coating with xenon 
arc exposure test is desirable small. 

[0089] 

[Table 4] 
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[0090] 
[*S] 



[0090] 
[Table 5] 
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[0091] 
[ft 6] 



[0091] 
[Table 6] 
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[0092] 
[8 7] 



[0092] 
[Table 7] 



Page 32 Patera® InstantMT® Machine Translation (U.S. Pat. Ser. No. 6,490,548; Pat. Pending Ser. No. 10/367,296) 



JP2000024591A 



2000-1-25 



si* 



Is 

1 



2 



op 



3 

« 

G 

1 

s 



«o <*' W ~ W - *J 
o o o o o o o 

llllllg 

mooo-woo 

m o eg (D N 
o o o o o o o 

8 8 1 1 8 8 8 

CD to v rt O O O 

0» B> « tO ••' ^ 
CO DO N Q H W OO 

in v id k o n < 

© o © © o o o 
to m oo 

*~ *" Z Z Z Z * 

O O N N M N o 



to o o o o o o 
« m j» m 

in o o o o o g 

■CI ^ •CI ^ ^ 

8S8S338 



fiiiii! 



^ in « h co a h 



[0093] 
»8] 



[0093] 
[Table 8] 
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[0094] [0094] 
[S 9] . [Table 9] 
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[0095] 

Zn(X ITCX ATO tfflfcttSIW-* 



[0095] 

[Effects of the Invention] 

According to ultraviolet light and/or infrared light cover paint 
composition of this invention , above-mentioned way, the 
ZnO , ITO , ATOor other inorganic type particle can be 
dispersed to uniform without using dispersant . 

Therefore, it is something where as for ultraviolet light and/or 
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«»«»SA<»&*i. fi^SSM. Kettle 
[HBaffiJftttlttg;] 

[01] 

gffifl l-4. ttttfl i~3 (D^SJit^f 
[02] 

7-10. ifcttfl 4-6 WT? 

[03] 

13-15. ht&ffl 7-9 (Df*****"^? 

[04] 

HiS« 17, 22, 23. ttttft 10-12 <DfS*£*-r 
[■5] 

MKfl 24-26, tbttffi 13-15 (D«*S*-r^7 

Drawings 
[01] 

ZnO(C.tt>nn). MMA/S t/BA° SO/1 0/1 QOi§& 



infrared light shield film of this invention whereit can provide 
coating of this paint composition on transparent substrate , 
desired ultraviolet light and/or infrared light shielding effect 
isacquired, at same time is superior in transparency , 
durability . 

In addition, ultraviolet light and/or infrared light cover paint 
composition of this invention , shield film application 
furthermore, application making directly window glass , sun 
visor , eyeglass lens etc, is useable even in forming shield 
coating . 

[Brief Explanation of the Drawing(s)] 
[Figure 1] 

It is a graph which shows result of Working Example 1-4, 
Comparative Example 1-3. 

[Figure 2] 

It is a graph which shows result of Working Example 7-10, 
Comparative Example 4-6. 

[Figure 3] 

It is a graph which shows result of Working Example 13-15, 
Comparative Example 7-9. 

[Figure 4) 

It is a graph which shows result of Working Example 17, 22, 
23, Comparative Example 10-12. 

[Figure 5] 

It is a graph which shows result of Working Example 2 4-26, 
Comparative Example 13-15. 



[Figure 1] 




[02] 



[Figure 2] 
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[03] 

I TO (O.M»ffO. MMA/8t/BA-lft/3»/f 0<* 



[Figure 3] 
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[04] 



[Figure 4] 
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[Figure 5] 



I TO (O.B3#m)/2nO (O.W*mJ =5/5 
MMA/Sl/BA-flO/IO/1 OOfrfr 



100J0 

wo 

800 

TOO 
600 
500 
400 
300 
200 
10.0 





























































> 


















n 


















































« 8 10 12 H 16 
DAMft 



Page 37 Paterra® InstantMT® Machine Translation (U.S. Pat. Ser. No. 6,490,548; Pat. Pending Ser. No. 10/367,296) 



